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I appreciate t h i s  opportunity t o  be with you today, 
and t a l k ,  not necessari ly about meteorology as the agenda 
s t a t e s ,  but about aviation weather services.  I w i l l  
present a br ief  overview of where we are  and where it 
appears we are  going i n  aviation weather. 
To s e t  the stage fo r  my remarks, I would l i k e  t o  
indicate the magnitude of the problem we face i n  our 
National Weather Service, a problem incidentally which 
we share with the Federal Aviation Administration (FAA). 
Weather i s  the m o s t  frequently c i t ed  causal factor  i n  
f a t a l ,  general aviation accidents and has been fo r  several  
decades. From 1964 through 1 9 7 2 ,  over 2,000 f a t a l ,  weather- 
involved accidents k i l l e d  4,700 persons. 
involved accidents represent 36.0 percent of the t o t a l  
f a t a l ,  general aviation accidents for t h i s  period. 
Extrapolating these figures through 1975 shows no s i g n i f i -  
cant improvement. 
general aviation accidents has been increasing s teadi ly ,  
while the trend of the accident r a t e  for a l l  f a t a l  accidents 
has been downward generally. 
for  the a i r  ca r r i e r  industry but I am t o l d  by the 
National Transportation Safety Board (NTSB) t h a t ,  i f  I 
were t o  p l o t  the accident f igures for  the a i r  c a r r i e r s ,  
the slopes of the two  s e t s  of curves would be qui te  
similar  and the 36 percent f igure fo r  the t o t a l  weather- 
involved f a t a l  accidents would also be nearly correct .  
These weather- 
Since 1967,  the trend of f a t a l ,  weather-involved, 
I do not have s i m i l a r  f igures 
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It i s  clear from these s t a t i s t i c s ,  which were prepared by 
the NTSB, t ha t  weather i s  a contributing factor i n  a 
significant number of a i r c r a f t  accidents and incidents. 
I am sure that  th i s  comes as no surprise to  t h i s  audience. 
However, the magnitude of the  involvement may be note- 
worthy t o  some. 
aviation weather service, the economics of a i r  transportation 
i s  a second area of major in teres t .  
cant causal factor impacting on the efficienty of a i r  
transportation. 
the percentage of weather-caused delays i n  commercial 
a i r  transportation varied from 65-90 percent, with the 
t o t a l  number of delays averaging more than 30,000 per 
year; 1975 was a 90 percent year. 
A s  you might expect, the supply of aviation weather 
service has not k e p t  up with the demand. 
however, the gap has widened due i n  large measure to  the 
increasing demands of an ever-growing general aviation 
community. In s p i t e  of the gap, aviation weather i s  b i g  
business, with the Department of Defense providing more 
than 55 percent of the manpawer and perhaps as much as 
70 percent of the dollars involved. FAA i s  the  second 
largest  contributor of resources since,  i n  accordance with 
a formal FAA/NOAA Memorandum of Agreement, FAA i s  
responsible for  dissemination of aviation weather service 
t o  the p i lo t  and the controller,  as w e l l  as providing 
weather observations used so l e ly  fo r  aviation. 
a junior partner i n  terms of resources, the National 
Weather Service (NWS) i s  a major provider i n  terms of 
aviation weather services. Aviation forecasts are prepared 
by 52 Weather Service Forecast Offices (WSFOs) . These 
WSFOs prepare and dis tr ibute three-times-a-day, a t o t a l  
of 466 forecasts for  specif ic  airports  i n  the 50 states 
Although safety of f l i gh t  i s  the f i r s t  concern of the 
Weather i s  a s igni f i-  
Over a five-year period from 1970-1975 
In recent years, 
Although 
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and the  Caribbean. They a l s o  prepare the  route  forecas ts  
and synopses f o r  the  conterminous U.S. used i n  t ranscribed 
weather broadcasts (TWEB), The P i l o t s  Automatic Telephone 
Weather Answering Servive (PATWAS), and f o r  b r ie f ing  
purposes. Twelve WSFOs a l so  prepare area forecas ts  f o r  
av ia t ion ,  covering designated geographical areas, and 
i s sue  i n - f l i g h t  advisories ca l led  SIGNETS and AIRMETS 
t o  warn p i l o t s  of po t en t i a l l y  hazardous weather. 
Briefings are handled bv telephone, face- to- face, o r  by 
m a s s  dissemination methods. P i l o t s  may ca l l  Weather 
Service F ie ld  Offices as w e l l  as FAA Fl igh t  Service 
Sta t ions  (FSS) fo r  p r e f l i g h t  b r i e f ing  information. 
Forecast t e x t s  a r e  prepared and furnished t o  FAA f o r  
p i l o t  weather b r ie f ing ,  and f o r  dissemination v i a  the  
PATWAS and the  TWEB programs. 
National Weather Service (NWS) and the  Administrator of 
the  FAA, agreement w a s  reached on a number of h igh-pr ior i ty  
weather-rela.ted programs t o  which both agencies must give 
increased emphasis during the  coming years i n  an a t t emp t  
t o  improve the  service  and thereby decrease the  number of 
weather-involved accidents .  I den t i f i ed  as the  number one 
p r i o r i t y  i t e m  i s  the  dissemination of avia t ion weather 
information t o  the  p i l o t  and t o  the  a i r  t r a f f i c  con t ro l le r .  
A close  second on the  p r i o r i t y  l i s t  i s  p i l o t  weather know- 
ledge. Both agencies are working t o  improve the  ex i s t ing  
dissemination system t o  insure  t h a t  the  p i l o t  and the  a i r  
t r a f f i c  control  system possess the  timely weather in for-  
mation ava i lab le  within the  system. There i s  much we  can 
do t o  improve the  responsiveness of the  current  system 
and w e  are current ly  working t o  t h a t  end. 
longer run ,  we are aware t h a t  automation w i l l  play a 
major r o l e  i n  s ign i f i can t ly  improving timely a v a i l a b i l i t y  
of hazardous weather information. Both FAA and NOAA have 
I n  recent  discussions between the  Director  of the  
But i n  the  
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programs underway which w i l l  produce automated dissemi- 
n a t i o n  systems. 
The National  Weather Service  has  e s t a b l i s h e d  t h e  
AFOS program (Automation of F i e l d  Operations and Serv ices ) ,  
t o  he lp  m e e t  t h e  ever- increas ing  need f o r  more and 
b e t t e r  f o r e c a s t  and warning services. W e  are i n  t h e  
AFOS program because w e  can no longer  keep up wi th  t h e  
inc reas ing  need f o r  people i n  l abor- in tens ive  programs, 
and because we  be l i eve  t h a t  f a s t e r  response w i l l  u l t i m a t e l y  
save lives.  The FAA has a development underway, s i m i l a r  
t o  t h e  NWS AFOS program, which w i l l  be incorpora ted  i n t o  
t h e  modernized F l i g h t  Service S t a t i o n  System. Both 
systems, AFOS and t h e  FAA System, are being coordinated 
throughout t h e i r  development phases s o  t h a t  when the  
systems a r e  opera t iona l  they w i l l  be  a b l e  t o  t a l k  t o  each 
o t h e r .  
But we  need t o  t ake  advantage of these  and o t h e r  
s t r i d e s  i n  automation of t h e  weather system. To handle 
t h e  p ro jec ted  f u t u r e  p i l o t  b r i e f i n g  workload, t h e r e  i s  an 
urgent  need f o r  updated m a s s  disseminat ion systems. Needed 
is  a nationwide PATWAS System containing m u l t i p l e  l i n e  
e n t r y  and guaranteeing no busy s i g n a l s  and t h e  l a t e s t  
weather f o r e c a s t s .  The NWS and t h e  FAA are cooperating 
i n  t e s t i n g  a pro to type  system i n  t h e  New York area. A 
nationwide TWEB System fed  d i r e c t l y  by computer i s  a l s o  
needed. 
To round out  t h i s  system of t h e  f u t u r e ,  w e  must t ake  
advantage of programs l i k e  t h e  r ecen t  Pub l i c  Broadcast 
System "Aviation Weather" TV program. Cable t e l e v i s i o n  
o f f e r s  a medium which would allow a p i l o t  t o  g e t  a l o c a l  
f l i g h t  b r i e f i n g  a t . a n y  hour r i g h t  i n  h i s  own home. There 
i s  even t h e  f u t u r i s t i c  c a p a b i l i t y  of using a touch-tone 
telephone t o  t a l k  d i r e c t l y  t o  a computer and see t h e  r e s u l t  
on TV. I do no t  th ink  i t  i s  too  much of a b lue  sky 
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philosophy t o  bel ieve  t h a t  we are on the  threshold of 
some dramatic improvements i n  providing av ia t ion  weather 
services .  The f i r s t  NWS F ie ld  Sta t ions  t o  be equipped 
with the  AFOS System are scheduled t o  be i n  operation by 
the  beginning of 1978 ,  with the  e n t i r e  system equipped 
by the  end of 1980. FAA i s  current ly  t e s t i n g  one proto-  
type of i t s  FSS Automation System i n  Atlanta - and a 
second prototype version i n  Leesburg, Virginia.  Voice 
response sys tems are already i n  being, although t h e i r  
adaptation t o  avia t ion weather dissemination i s  possibly 
fu r the r  down the  l i n e .  
So i t  would appear t h a t  the re  i s  remarkable progress 
being made i n  disseminating avia t ion weather information. 
And there  a r e ,  of course, g rea t  advancements i n  av ia t ion  
technology--improved a i r c r a f t ,  NAVAIDS, and t r a f f i c  control .  
F l igh t  Advisory Service t o  p i l o t s  on the  ground and i n  the  
a i r  i s  manifold b e t t e r  with respect  t o  quanti ty and qua l i t y  
than i n  the  p a s t .  In  f a c t ,  improvements a r e  coming so  
rapidly  t h a t  the  novice can ea s i l y  g e t  t he  impression t h a t  
he does no t  have t o  think anymore--just push a button and 
some e lec t ron ic  gadget w i l l  make sure  t h a t  the  f l i g h t  w i l l  
be made s a f e  and pleasant .  
being made i n  a l l  areas of technology--they a r e  excel lent  
and e s sen t i a l  t o  f l i g h t  planning and fo r  s a f e  and e f f i c i e n t  
f l i g h t  execution. This must continue and even be 
accelerated.  New and even b e t t e r  advances i n  a i r c r a f t ,  
navigat ional  a i d s ,  t r a f f i c  control  and weather services  
w i l l  be forthcoming. W e  are i n  an era of technological 
explosion and we can expect b e t t e r  things t o  come. But 
as good as t h i s  news i s ,  I can see  nothing i n  the  fu tu re  
t h a t  w i l l  replace the  need f o r  b e t t e r  p i l o t  knowledge 
and judgement. And t h a t ' s  the  second high p r i o r i t y  i t e m  
t h a t  I want t o  t a l k  about. 
I do not  wish t o  de t r ac t  from the  advances t h a t  a r e  
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Over the  p a s t  few years I have par t i c ipa ted  i n  meetings 
with various av ia t ion  groups, where we  discussed f l i g h t  
weather problems and av ia t ion  weather services. The one 
thing t h a t  emerges loud and clear from these  discussions 
i s  the  g rea t  need f o r  p i l o t  education i n  weather. There 
i s  a need t o  know more about the  weather and i t s  poss ible  
e f f ec t s  on s a f e  f l i g h t ,  as w e l l  as how t o  cope with 
hazardous weather while i n  f l i g h t .  
X t  w i l l  continue t o  be shor t  of perfect ion f o r  a long t i m e  
t o  come. As  you w e l l  know, an a i r p o r t  observation only 
represents  the  s t a t e  of the  weather a t  the  surface  of the  
ea r th  a t  a pa r t i cu l a r  locat ion f o r  an i n s t an t  i n  t i m e .  
It i s  made from a f i x e d  locat ion Qn the  ground. It does 
not  necessar i ly  represent  the  state of the  weather a t  
the  surface  f i v e  m i l e s  away, nor t h e  condition observed 
by the  p i l o t  i n  the  a i r  i n  the  immediate v i c i n i t y  of the  
a i r p o r t .  In  order  t o  have good "weather sense," the  
p i l o t  must know what the  observation does and does no t  
represent .  H e  must apprecia te  the  f a c t  t h a t  the  weather 
between two s t a t i o n s  can be qu i t e  d i f f e r e n t  from t h a t  
the  terminals t o  be c l ea r  and the  weather between t o  be 
below VFR minimums. Even i f  there  w e r e  a per fec t  obser- 
va t iona l  system which described the  weather exact ly  as it 
is  everywhere a l l  the  time, fo recas t s  s t i l l  would not  be 
completely accurate because of lack of a complete 
understanding of what makes weather andhow i t  moves. An 
av ia t ion  weather fo recas t  i s  the  bes t  judgement of a 
professional  meteorologist  based on the  facts a t  hand. 
It i s  always subject  t o  rev i s ion  and updating. The p i l o t  
must a l so  recognize these  l imi ta t ions  i n  terminal-and 
enroute- forecasts  and warnings. 
not  only about the  l imi ta t ions  of observations and 
The avia t ion weather service  i s  exce l len t ,  but imperfect.  
P reported a t  t he  terminal  points .  It i s  no t  unusual f o r  
The p i l o t  needs knowledge 
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a 
fo recas t s ,  but a l so  about weather i t s e l f .  H e  has t o  know 
about the  danger inherent  i n  thunderstorms with the  assoc- 
i a t e d  turbulence, h a i l  and l ightning.  H e  has t o  know the  
di f ference between an i so l a t ed  o r  sca t te red  thunderstorm 
and a squall  l i ne .  He needs t o  know almost as much about 
weather as the  weatherman himself.  
f a t a l  general  avia t ion accidents  from 1964-1972 k i l l i n g  
over 4,700 people and 36 percent of these accidents were 
considered t o  be weather involved. The s t a t i s t i c s  do not  
e x p l i c i t l y  show i t ,  but w e  can assume with some ce r t a in ty  
t h a t  i n  many of these accidents  the  p i l o t  and passengers 
died unnecessarily.  Many t i m e s  the  p i l o t  d id  not  have 
s u f f i c i e n t  knowledge about weather, o r  else he disregarded 
the  ava i lab le  information, o r  he proceeded i n t o  a s i t u a t i o n  
he w a s  unable t o  cope with. 
cant reductions i n  f a t a l i t i e s  and property damage can be 
made through b e t t e r  weather knowledge. The current  expan- 
s ion i n  general avia t ion makes t h i s  a '%nust." 
t o  close by put t ing my comments i n t o  context ,  l e s t  I be 
misunderstood. 
As  I sa id  i n  t he  beginning, the re  w e r e  over 2,000 
I am convinced t h a t  s i g n i f i -  
I would l i k e  
Obviously the  Aviation Weather System has i t s  
l imi t a t i ons ,  but it would be d e r e l i c t  t o  leave the  impres-  
s ion t h a t  we  have not  made s ign i f i can t  progress over the  
years i n  t he  science of meteorology and i n  the  appl ica t ion 
of technological advancements t o  observing, forecas t ing,  
and t o  some ex ten t ,  disseminating weather information f o r  
avia t ion.  The weather sa te l l i te  program i s  one of the  
more exc i t ing  advancements. Sa te l l i t e  p ic tu res  of clouds 
over the  e n t i r e  ea r th ,  taken from many m i l e s  above, have 
added a new dimension t o  watching the  weather. 
has increased our a b i l i t y  t o  de tec t  and t rack  thunderstorms, 
l i n e  squal ls  and tornadoes. 
Weather radar 
Vuch i s  being learned about 
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t h e  turbulence ,  h a i l  and l i g h t n i n g  that are assoc ia ted  wi th  
these  s torms,  which pose c o n s t r a i n t s  on a v i a t i o n  opera t ions .  
Computer technology now p e r m i t s  t h e  production of l a rge -  
s c a l e  analyses  and f o r e c a s t s  including e n t i r e  hemispheres 
and t h e s e  are produced many t i m e s  f a s t e r  and as accura te  
as those produced manually. Fur ther  s t r i d e s  i n  t h e  app l i-  
ca t ion  of numerical  weather p r e d i c t i o n  t o  fo recas t ing  
smal ler- sca le  phenomena, such as  winter t ime storms and 
perhaps hurr icanes  and tornadoes,  a r e  i n  t h e  o f f i n g .  W e  
are see ing  t h e  a p p l i c a t i o n  of acous t i c  sounding techniques 
t o  wind-shear and wake-vortex observat ions ,  and var ious  
forms of lasers are being used t o  observe and sound t h e  
atmosphere. D i g i t a l  communications are on t h e  way and w i l l ,  
t o  a l a r g e  e x t e n t ,  r ep lace  t h e  100 word-per-minute 
t e l e t y p e w r i t e r  in  t h e  NWS before  t h i s  decade i s  f i n i s h e d .  
A s  I s a i d  e a r l i e r ,  I b e l i e v e  w e  are indeed on t h e  
threshold  of some dramatic improvements i n  providing 
a v i a t i o n  weather s e r v i c e s .  However, I d o n ' t  want t o  over-  
s e l l  t h e  r o l e  of automation i n  t h e  system, s i n c e  t h e  
sc ience  of meteorology w i l l  cont inue t o  r e q u i r e  t h e  
human i n t e r v e n t i o n  of t h e  meteorologis t  f o r  a t  leas t  a s  
far  a s  I can see i n t o  t h e  f u t u r e .  F i n a l l y ,  I do n o t  want 
t o  leave t h e  impression t h a t  I be l i eve  a v i a t i o n  i s  unsafe .  
A i r  s a f e t y  today s tands  as a monumental record  of man's 
a b i l i t y  t o  cope wi th  t h e  mul t i- sc iences  r equ i red  t o  create 
t h e  condi t ions w e  c a l l  f l i g h t .  A l l  of us who are i n t e r e s t e d  
in  making t h e  a i r p l a n e  an e f f i c i e n t  v e h i c l e  f o r  t h e  average 
c i t i z e n  should be concerned about t h e  u t i l i t y  of t h e  a i r -  
p lane  in  bus iness ,  indus t ry  and p leasure .  However, as long 
as t h e r e  continues t o  be a s i g n i f i c a n t  number of f a t a l i t i e s  
which might be avoided by some e f f o r t  on our p a r t ,  w e  must 
cont inue t o  improve t h a t  s a f e t y  record .  
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